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NOVELTY - A charge coupled device having a micro-lens is to provide a pad for 
solving a problem of coating defect of photoresist and simplify the process of 
opening a pad area. 

DETAILED DESCRIPTION - A charge transfer area is formed at a light shielding 
portion and an optical diode which are formed at a light receiving portion of a 
semiconductor substrate(50). A charge transfer electrode(52) is formed on the 
charge transfer area. A light shielding film(54) is formed at an array area 
except the light receiving portion. A pad(58) is formed at a pad area to 
transmit an electric signal to an inside and outside. The first planarized 
layer(60) is formed on the light shielding film to cover the entire array area. 
The second planarized layer(62) is formed on the first planarized layer and 
formed of other material having a spectrum sensitivity different from that of 
the first planarized layer. And a micro-lens(66) is formed at a light 
receiving portion on the second planarized layer. In the device, the first 
planarized layer and the micro-lens are formed of positive type photoresist. 
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SSHrdl ?Kl 

<H|<HE|oH o|o|x| *HAH(area image sensor)£J g«f g.0 4*KCCD)S 2iT£aK>|a£ 5>fe 2*fl #9 

s««ft *se, ssi- asER a *^ror go, ^^sofi sign aj^i s *j ¥es setf^ji 

0K>|=1£ asaj ao|(focal length)! £Btf7| gB3fSS S£*Hr BTflfiF fi|Jfi 

B^sfsi S7|a) ^ISH nHs 9d| «g£|<H ofe we^ss &|zt«to4 o| ¥ £ S 

fiS(open)Sfe EMIfiK *h»af ¥g£S fcWtffc 9S 4»3¥£ So-£lE^ «KH =£9¥°l 99 
ES S7FA|?|7| flSM 97| 90fl DhO|3S 3s S Stisffe ittfct. 

E1£5EI|S| 2aE^0|asas»5rfe 2*1 tftf i^l ^M^i £A |tf BSEsLAH, - 10 " 
*. ^Bli"22"b DFolHS 9a» ^EKHn.Vfe ^9¥, ^ 9 cK>|2=», nE|2"b"fe saf *£¥» 4e|- 

<2l¥oW oja^i h,o d ^o|hs Hz(22)» »j»sK»w 39 s.|oh 7|eaj ^ 

S^o|£c (a)S oja^i *, a 7 |«1 t!ia t*Hch o|*,a«f £j££R(12)0fl g-gJEfe S7|A|±(H| oj^ 
§h¥°l 7|&0fl flfe £jS|- g£ ¥ ( b )# #SH S^7f ^fijo £ o|S&cf oimi 

*f®HKl4)g ¥9¥S 90|?jA|£|h 5§^^ll *2, tf|i=(18)£ £>l¥°l 27|*4 Al^a ^| 

±*F£ SSSWU 2*l| #y lH¥ 87|a| Ai^g s| ¥ ^ sgeffe o4 &s 

E1S| 2*1 ±x[o\ go ^Eh^S(20)S S« th S7|S(fflAS* ffflH ml = (18) 2S*U 

0|* 97| S&SFS(20) Of Q|0|HsL ^S(22)S ««*flC*. 0| 3°-, «&SFS(20)4 ££S fl| = (18) 

a|o|ch| g*F7| tf^sKM *^o S g«t£|^ nfo|asas«tii flff S£EI|x|^e ei 

A| 2|,'(coating) M9 g°| ^a^^ ®B^§o| SSSFti sSS S^i| 0 H fls go nyc (18) oj 

fl*K>| Dbagf A^SS^o0^ tfch DfiHSf 4S*fo^ nH = (i8) £ffsf7| 
^SHAHb £<£&|a|^<= Eii tS . oi gSaf WE hshs 4|zrS!*SEl|X|^* ^M^J(strip)o^ 0 

x|- flltf 3-38 *7W<*<* slHS dH° »ffE|«fcF. 

¥ che ^7| nH£« tf^ ^t;H «|s«ffed| ojoUH 7>8 s|ffff «|5 9 SI* «| 



^7| S«t|7| ?|&, & ^g(H| slff nH = # ?>fe 2*| f ^ ^xhfe, fihJE*| 7 |fiS| ^9¥(H| S 

o-l Wfe Seh 4T7| ^9¥» xilfilff ona|o| s«^o| gas|<H ?Jb *^s[4, eUe 9^(HI S 

^£I°H S^l^ S±» LH,2| ¥ s SSsfe bN = 2F,. 4T7| <HBI|0| S*l« SE^ ^7| *f^e| tfo| 

£io-i ? A >b xhh sesisaf, 971 73i 1 msts &o]\ s^e|2, 97i xin sBsfss oi^b ss^b mm ¥ 

#&E7^ff gss S 73I2 SEHSFSj*. 97| n\2 &fi#3 9°l ^9¥ol| S3£|o-| a!fe oho|2£ 
¥U|5ffe 5* ^S°5 oiH, 97| x|| 1 a oho|3S asfe n|-9s ¥99E7h A-i^ ye £ 

7i|E|M8 SmBl|X|AeS E|CH 97| ^|2 SB^S^ 97| X\\1 %m\$ S=' DhO|2S. aZLS^ ^9^ 

¥99£7| chs M|7HE|MS a£5l|x|AES £|oH ?Jb 5)o| bUfsjsfcK 

97| c\E ^^!« '&9 H ^7| m, ¥ tSoi| o|s h nHc# ^fe 2*1 #9 ^^°| *1|£ 9S¥, BhfE*l 7| 
»S| ^=9¥cH| 9^o|^£l §35f2, *JS¥<H| a# 36 S<MS «««HH, 97| S6 

90^ a^a^i So*m, 971 49¥« xnsis- 0^101 mm &mo\, 

B7||^, 97| 74H asaixl^Efihfe Eh9«a g99£7h cfg XH|2 i£3|7;|^e# ES«KH 7H|2 SB 
ShSS S A j5fe B^|£K 97|nH= Sqoj £i£|<H «fe *2«&»«* in9/ S9 5S££ ^PH^ 
B7il2K 97| tH2«&SFS3* tSS 7311 B&SFS ' 9<H| 97| «H ^saixl^MfiJ n^J« ¥99^7| ^e 

73|3££a|X|>iM# ESSfO^ 0hO|HS ?HISg i£a|X|^ea|# §3tfe &^|2F. 97| m)= 

9i<HB|o|^S ^9¥2|- ^9¥ A|o|o| t9tfe B7)|2f, t9S ¥¥# 73|7-|*K>=I oHa|o| ^ 

C BTllfif, «aoH|L_Hx|S 7hSfOH 97| Ol-OlHS £S.a|X|^E HHB1S SM^AIUO^MI 4:So| 
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#7\ xii 1 a!fli3£saix|^Efe £^|e|ms ssaw^soui. g7\n\2Z£e\m±*£ uwe'im* 

i£BI|X|^EO| 50| HUrsJSfO). i-49jEfe g-EF°lo| 3£ ggofl £A^0=| E£* &ft§^ » 

« tr^SS 44lff°£AH *W S¥SS SJoDft EMIS d ?b|§hfe 5J0I bHf5|*H}. 

4EW, ft ^S(H| o|^oj, nHE £03 £ft * a\0\EL2. OK S£EH|X|AJ1L o| s ^ 

sjxlb %m ¥ ?a— cN, n||£. S^EftS flff 5Si A o „ 54t - »!<H ssol zt&*f 

o|fK S¥ ESS 8te*K* (*ttao| au|<h|s Ah Ai| -| gStfcf. aa|i4saao| 4|a|<hiss 04 
£H7(x| c|ft sens S«S ¥ 2J°D), SttSfil S*]7K>feHo]W gftitb £A|oflS£ ej«fl &g 

CH|7j| ft MC[ fta§MI 4d««F7| £|SIW Xl|SS|<HX|fe 5J 0 |CK OJBW, E0O|^oj o^o] 

s# sftMci- gsra- ^et9£«F7i ashah j»s-ejohh how, e^ Whs^& ¥asjEAia 
a^fessiffa^s spiffs. 

E 2ft ft argcHI o|gh u\o\RS. HS»»fe l*| ±tfs| g^ES £A|ft 52^^ E ^ ¥£ „ 30 .o 

7|£S, "32"ft a^S^S, "34"ft *Hf4S, "36"S aeiefS, "38"S HH = » "40"ft £X|e|m 
i££Bi|X|^e^ § X1|1 S&SFSS, "42"ft U|7-|E|M iEMSIIXl^MS. @ A1|1 S&SfSS IlEU'Wft D[0\ 

®EM 7|»(30)SJ ¥S¥(c)0l|ft EA|JE|X| aaxlEh 340|££7|- ggJE|<H ?JJL ^$¥1 xflSltf 

a£¥ oflfc 2*1- a£S *II<H#7| flff Sff S*£j=(32)ftO| S-fe!£|0H oiL|- 5E& 
¥S S S«*H|fe ¥2T¥sL SO| ejAhElft 5# £*|^7| flff x^°f(34)0| ««k|(H 01^ 

Xi|1 S&sFS(40)ft iX|E| M i£a|A|^E^ £|oH <?Jo en, Xf|2 «e»*(42)t #7| X||1 ®EWS(40)4 
»tt eSSE7|- 4ft LH|7HE|M ££a|X|^B^ i|0H #7| X||1 «&»S(40)4 Xfl2 «&*S(42)S| 

If» ^ &i-£E*)l 7|&(30)2| IS££¥E| X-||2 g&49(42) ^X|£| ¥fll4 I»0|3£ 5!!2S(42)°I 2 

#7| xi|2 se^S(42) -feToni Dhoias S!2£(42)ft ¥S¥(c) #&<H| ggs|(M ai^oflAH ^o-|g gig 

S ¥^5hfe ^ft S9, ^ ix|E|M ssaixl^E^ AfgsFo^ S^ficF. 

xfll B&»S(40)O| S«£|7| a<H a«a^(36) ^Ofl n(|£.(38)fe H^| t# £X| LH¥S| S7|^ ai^s 

£l¥^ S9^i4 4 ¥4 d±« ±^ lH^5_ sb^7| °|sh S^!£J7| qeo| c|g ( 

S4o|£j= % a# aST ^xffeol bH^sioH °jft o-|a|o| gre| £S£|oH 

E 20l|AHb «|1 «&*S(40) §y QjOlaS &IS(44)fe SX|E|M SSeilAlAMS Xfl2 

B&*S(42)ft LH|7HE|u JEMBflXl^Mg. f^f^o,^ ^7| 3^2 a&»S(42)fi «|1 S&»«(40) 3! DhO| 
f«S(44)2ffe 45TS ¥S^E7f Cfft SSS ^7| Xfll.@E h ^§(40)4 ^0|aS HS(44)fe 14 

9V ft^^E7h AHM ^ft sas 8«#7|ff#B £J°S, £ 2011AM SSI, 7HH SB^S(40) 9! o\o\3. 

s as(44)ft L^|7^E|M i^aiAi^es sg*UL, «I2 8&sf«(42)s ix|E|M isaiAi^E^ a-a 
tr^E?.'EK 

E 3 LHx| E 11ft ft tfgoi o|o|3^ eji^S ?^ft 2*|| ±XH AllS^ft gS^AHS^ ^ 

S8f7|flSt|EA|&e0ESO|4. 

SX-I, E 3S ^E^| 7|»(50)fi| ¥S¥(c)ol| 3frcfo|£j=(D|EA|)S S^ffi, x|§^ g a 

n a*¥(d)<Hife a«f ^^^^(oieads e^ff ^71 a«f a*¥(d> 4T«hi a^ a*¥(d)<Hwai- 
ati- a^s xiio-i^7i fl& a^ a^a4(52)t «^&4. 01* s^^e s^s- 

¥S¥(c)S xi|£|S- a oiaiolS^S Sb SEH£| xF9or(54)S S^&cK ^i^sHAi 4^^(54) 
i M±§Fft S214(56) S^S (<Hfil|o|?S«a| aj^)oi| A|gtM 

,n||c.(58)S ^^8:4. 0|0Ui i-4£JS sx|e|m B^|Ae# D|0|3S eflssi ^a 7HS| ti2| ^W|S 
Ei*h * §^¥(flow)&oSMl X1|1 «&SFS(60)g fi«»Ct. 0|0H, *, h 7| Xl|1 SeSFS(60)ft, (H|£jcH 1/3" 
25^ 4±°l 3¥ 4.0nm SE£| ¥7^1^ S«&4. 

E4»SS#e, tf7| *|i «&SJ*(60) 4HHI 4f7| xan seSF«(60)S offft SS4fe 45,^ c|- 
ffSa. oflacfl a *M(deep UV)g U|7He|m 5L£a|x|^E# oflacH 1,000A ~ 3,000A se°i *rJH 
£ Ei5Fo=| ^|2 SEhSfg(62)g S^lffcK 

E5« S55(S, ^7| n\2 SB»«(62) ^<H| B|| = (58)7h S^SlOH ? A 'ft ^°^0| gj0l| EgEjft 4B 
shft SEHSI X||1 Q|^H(64)S SHft il ^M(deep UV)S 0|gf|oi ^7| Al|2 J @&ShS(62)S 

E§-(exposure)£.H=K 0|O|, Xl|2 S&^g(62)fi ¥^sfft L-IWe|m S.^.S\\X\^S.\ ^, giofl Eif£! 
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* («Haiois«i)s 7kaatre §mi Eli, moi it^sixi ¥& (*H£(58^ ^ E , 0H o IJ= <*o*o 

x|7H«f(H(Ha|o|««4o|eh^l2g&4S(62)ft^Z!c|-. 

*|E|M aiXlA^g ±S o| ^SS^SKH DFOlaSSIZS ££a|X|Ai=^(66)* sg»cf old 
#7| DholHS Ha* i£ai^l^HGh (66) o xh 7 | xfl1 S - & 9 S(60)S oi^fe n^Sffl S9&£7|- W 

e »a. ofaai i-2fe!« sxieim isaw^ms s^oi, i/3"25&»*si s*4 0u«SEai * 

£8»«te*e, ^7| DfOlHS Hag iSEI|X|^saK66)0| ■ fi«£|<H 2ifetf£*l7|& ^0|nHJ=(58) 

Se«o| * (2 q ^h(68)S saff SS* 4|A|ffc*. ■£ soHl aoui ftrtfite ^|2 0^I(68) 

S&SSHr Si#4Efych #7| jt^ gS*7H*ie, <W|^°| go m « &SS(62) *<H| £ £ 

~Q t-i - 

E9»&£sMS, #7| *||2 0^H(£ 821 68)* SIHff 24S 7 Iff 5j*HllW<H| &go SM | mo| 
inftS ¥^2| ix|E|M a|x|^<=» awtfc*. oiaH, onaiol a«ls| S¥,^|2Se§FS(62) ^HEI 

fcfe ofoias as* ssaixiAEcj. g t3S ¥ g 0) ^ 7H£)J1 E[]E7F *^ £N oi fe ^ m g 
¥, xin BE^S(60)3f Dfoiaaasg isaixlAEst g*fl7F awm. oim <HH|o|gq<H| £xi)5H= " 
7| *2 B&»»(62)S #7| nK>|as as* ££aix|^MsfS t?/ a# 5 g A | o|a|ois«io| 
SfS(60)o| £#£lb 5* tfslstfc q^S ffcf. JL 

0}EW, 0ia|0| gqojfe DhO|HS as* S£a|X|^E HHB(70)# DH£ S^Oflb D||c(58)a 

t#A|7|7| fl& S-(window)(72)S S^fi-cK 

E 10* anfg 7|£1 g-£Fej°| SAHKH #7| DK>|3£ as 

° S^aiXl^s HHtj(70)4 Xih a «| 2 SBSJS(60 a 62) U1<H| Q£tl£ § fT^ &^S(photo active 
compound)* i*4Hff ©SAM S^#* S;!7Mo=| ¥4*S S=^A|?lcK 

£ 11* 7|B<H| -Mo^LixIS 7^o^ tf7| oK>|H£ Sjs* iSaixl^M nHEj(£ 10 

S| 70)* g5jo S SS^(flow)A|&cf. ^, a<H|o|g|| tf7| Dholas asS £Sa|x|^a nHa°l ff« 
^x|(resin)7^ gfi# 0|£SKH S^ilfe DFo|H^ a^(74)7F ±™o\ 4fg 7f 

S 't' »!E^ SEf2F AlzJ-si ffl<H|LHx|# ZESffcK 

¥ Sofl Slff dFo|h^ as* ^fe fiT^r 4:4 §j a xl|£ ^a<H| 2|^S, oHaio|S^<H|fe SEhSfS 

^ ofoiais as s^g isaixi^E^oi #± srgsfe y*^x|sm, hhs ^^dib ^7i cfg * 
S* 7Hxha|?|a| an tfoj Dholas as S^g i£aix|^Eefi ^goj- ^ t ^ 5S 

*Jl?5&oSMi, *i«H, DhOlH^aSS^* fltf i£el|X|>iE ££ AI.Bflc ?J^o| o|s|| £ 

£ ifo| tt^ssffe- 5j* xltf ^ °.'n, ^«H, nH£ ^^* fZ^Sfe 5S# e^fh *h ^ °,icF. 
1 

^7| ^^¥* Xfl£|£.h 0-|a|0| ?jQ^o| g^Elo-l o A l fe ^Dh. 
nils S«UH| S«£|o^ 27|*! as* LH,2|¥^ SSsFfe HH£; 

o-7| xi| 1 tf(H| S«£|n, ^7| xj|i se^S* ol^fe gS2fb nfsffl ¥^^E7h cfff a 
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5>t «r# ^4. 

2 

«|1«-<H| SJOHAH, 

■^£EKHSJfe5s^sossFtDfo|HSaz*5rtji*|irtf^. 

3 

ttE* 7|S°| ^#¥<H| #cfo|2<=# SgtKa. *FS¥«H| £j§f £j£ SgfloT #7| ®t\ 

3° #<H| 34 £j££RS SgsU, #7| ^#¥« «|s|ff o^E^|o| g<M Sflofl xf#V« ggff 
o\, ifflc °^ofl nHss S^*Ft EMI; 

sft EMI; 

o7| iflc E£E|cH ?Jt *»2 «&Sf5S t§/ *j# Xfl7^Ft EMI; 

*I^M» £i5fo^ DhplHS Slsg ££.ai*|AES[# S^sl-t EMI; 

#7| n|)c di OH B||0| g*j § 4#¥&t ^#¥ AfO|S| <g<*|s tSttt EMI; 

t#£! ¥¥S HWsKH oHBtlol g^(H|t afo|H£ 9z§ isaixl^E nHe# Sgflji n|]c gqofl 
t n^S iSA|?|b #S Sgtfte EMI; a 

Uo-llLHXlt 7hShO=| #7| Dl-OlHS S!*g i^ai*|AE nHgjg SS^Al^Jo^AM 4:S°I ^gfi 5ft 
□K>|hs Sg*ft EMU ^UWfe 2g ^S2£ 3ft DfOlHS E J^1 yt t# ±a> 

SI Al|i #H 

4 

*i3tr<Hi jy<HH 

#7| S!Xfl3i£a|A|A:Et iA|E|MS S.S.SH *l 0|JL , #7| 7H|2 i£3l *| ^Mt U|7HE|MS 

i£a|A|A.EOJ 7Hg Dl-Olaa £)2£» ^t i^l t# £Xf°l 

5 

«|3I,M| ? A ioUi, 

i-Bfei at g-Eh£!S| #1 aB<HI 24*KN S^SFt # ffg &#SS nfiHlfoSAM m\ s 

=rS* fiioflt EMI* EH ?b|oft 2t #SSS sft dK>|h3. ?>fe i*l| *# ±Xl2.\ K\£ % 

a. 
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